Abstract not available for CN1 284405 
Abstract of correspondent: EP1063013 



The present invention regards a catalytic composition comprising gallium, 
at least one element chosen in the group of the lanthanides, and a zeolite 
belonging to the MFI, MEL or MFI/MEL families, the crystal lattice of 
which is made up of silicon oxide and at least one metal oxide chosen 
from among aluminium oxide, boron oxide and gallium oxide. Preferably, 
in the catalytic compositions of the present invention a zeolite is used 
belonging to the MFI family characterized by crystallites which for at 
least 90% have diameters smaller than 500 ANGSTROM and which can 
form agglomerates of submicron dimensions characterized by possessing 
at least 30% of the extrazeolitic porosity in the region of the mesopores. 
The catalytic compositions of the present invention can, in addition, 
contain rhenium. These catalytic compositions are useful in processes of 
aromatization of hydrocarbons containing from 3 to 6 carbon atoms, 
preferably, hydrocarbon mixtures containing olefins. 
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& *\ £r 4L 4? ^_ 

MFI ZSM-1L ^^f-^.4fc^|Wt^|60MEL#^#>e> ZSM-8 

fr^^^%&%&M#l MFI/MEL 

3. #*^J^2^^4fclft^4fe, #t#3M^ ZSM-5. 

*b*.-f 20. 

*t*.-^20, 4&'J-F500. 

MFI |« 90%tt£#;S_*^ 500 

9. 8 J^tt>flMfc£a^#, MFI **** jL#*f- 500 

10. 8 f%^WCte&to* MFI 

n. io 

30%^^>JL^^f-500^^LWA^. 

12. ###uf^* 8 ^r^^tia^#, mfi #;6tt&te£.#$Mfc 

13. #m&##j^ 12 mimmt&&&, *+**#ub^*fc«#w**it 
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14. mk&mr& 13 ww^fr, 

fc*t;fc-f 20, 4»'J-f500. 

15. #4&fr#J,2M5. 14 m&itilWM&to, &*tt$J£&M&&fr4W#J& 
fc*t*.f-20, 43>h-3^MF"f" 100. 

16. tt&4Ll&8mimmt&&to, *tw^n^^. 

18. ;fMS#tf^#- l 8 iL 17 ftsmWtM&to, £r+#jm&*tik&Mfr 

19. #4fcM«JJM^ 1, 8 iL 17 ^^4tift^4b, #t^^^6^* 
^®^lo. 01-10 ggt^,£4bft. 

0. 1-2 #*tc/£-;M*. 

21. 4MftteH££. i> 8 4. 17 *t«**i&'fc&&fi 

22. #4£*tf«]^ 1, 8 ^ 17 ^#0L4fcte£#, *t^^«^4fc*b. 

23. #*&ftjHU,8jM7*P^^ 

24. #U&k#JJ^ 23 /^tf^fcia^, *t^^*^^0.5-4« 

25. *m**l*JJM£. 17 /^tt#>ffc£a<£4fr, &ttt***. «Ut*,*|bfc 

##4fc£R^&M^ 0. 05-10 

26. #4fe&#l*£ 25 J^o&tf $L4fc&^, #t##^-I:# 0. 5-4 «%, . 

27. *MJ6*x#JJM^ 17 ^ril^^ia^b, #t##4.»-:MMfc4k &^3% 

28. U 8 i& 17 $r&.¥j$L4b£s&&, ^--^ifcillUfc^ 
&4fc&5M*itt#^#J, 50:50-55:5. 

29. *MS*tf«]JM£. 8 iU2 W&i&mcM.&to, * tW*WWMBf 



OT^SiOb: 0.07-1.0 
(C^^/SiO,: 0.01-1 
^o/or^: 10-300 

SiO/AlA'- >5 
NaVSiOt,: 0.6-5. 

30. «g*U'J^ 29 ^t^AjS^^^T^M 

Or^/SiO,: 0.1-0.3 
(CjH^NVSiQ,: 0.05-0.25 
Hp/OH"^: 20-60 
SiOlj/AlA: 50-120 
NaVSiCfe: 1-4. 

31. #4fcfr#JJMS- 29 &£&4Z&& 90 - 120X:#>&M.m 
^lW#^T#^Btl«I 3 <M*J. 15 *L##*KF&&tt, a^fefel^ 
^#^^-5^, #3Ul^miM»l HO J. 160-C. 

32. *MS*tfyM^ 29 flr&ttla^, *t«*w«*WT«*A**JW» 

33. 29 f*im&&h, 4ttM^MAfi^afc!*. 

34. #J|*U4£& 29 #t*MMW«MA*4Mt!l*. 1Mb 

35. ftMfr*\£r& 29 ^Wia^b, *tti4**£*A4*****>fcfc*» 
3R — 1 ^ 8 ^tt#4fclft£4M*ar*. # 



39. #4&#l#]JMS- 36. 37 & 38 mmb&4h#J*l 

41. #4fcfc#JJMS- 39 & 40 /Wtf^Sfc *t^^^ft^lb^*t^t^, 

42. 40 msmTrte, &*tf&&^&ttMiJ&&%teM#J 

43. *l^-*36iL41^r^^, #--^JM^&&&&^£ 

44. 17 m-$m 

45. 44 ^60^*, a);^$^£4fc^?fcm 

46. — #^^J4^S^t^60^*> * 
&&m&#}jUk*— #M*f-MFI, MEL il MFI/m #^>6, ^>S^^-* 

47. #^3Uf«J^46^60^, *t^^^ZSM-5. 

48. 4M&#tf*&£ 46 /9fi£6fc3r>& £t#&^^^4Mfc4fr^M;**: 
-f 20. 

49. ;fiM&#Uf»£ 48 ^r^^r*, *t^^^-^^^^^*^ 



■f 20, 4*'M"500. 

T 20, -C£'M^^-F7b. 

51. 50 ^^4fcia>^b, #t#&4^^>&&^## 
fc*fc:fc-F20, 4a*-f 60. 

52. JMfcM^*- 46 flp&tf;*-*, ^tW^&^^T^ 3.!>'-*H£ 
&4«&tt;^^-#>&f- MFI M%>*> *^^J.^ 90%6^i.a 
,t*^500J£. 

53. #4fc^J^£ 52 /^^ik MFI jL^'J^ 500 

54. 52 0pi&ft>$r$fr, MFI 

55. #^*UfJ^ 54 ^T^^, ^t^^^^^^^* 1 ^-^ 
30% ^^U^hf* 500 J^^iluM*. 

56. #^*UfJ^52^^*, MFI &^*4Mfc*H"& 

57. #^Ufi^56^^*, *t^^^4Mfcfe^^^^20. 

5a #^*uf"J^ 57 #ri£6$;r&, ^-t^lt^tii:-^^IL4t*^^^ 

^20, 500. 

59. flt&*uNJMt 58 flp&tt^, &fitifr4£&5&&$AW>#i#**>** 
•T20, ^'I^iL^i 1 - 100. 

60. *UfJ^46il52^^*, &*#jHt>XJk&frM&M* ( ). 

61. #IS*U«^46^,52^r^^, *t^^^t^^ 

62. &m&)£r£ 46, 52 iH 61 m&#JZT&, £t#«l&*^&&#*' 

63. «*Uf'J^£ 46, 52 ^ 61 ^T^^*, #t#^^ifefc;£.&il 

64. #48*X#J^*-46, 52il61^rilW^, *t#:&^MS3fe*^#4- 
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65. 63 A 64 flf&Afcftfc-, SL 
Xtt* ^T^ JET* #T£L #T*fr *P£T^ 

66. #L&*X#J^£ 46, 52 & 61 *ji£tt>3r$fr, *t^#^3fc&i&£^ 
#20-90 

67. #LiHa^fc66tf^y3r*, *t&J! ttJW»»£#**r 40-70 f: 

68. *M8*UH4MS-46* 52 jK, 61 »fiW^*» 300-800C, 
0 - 20 £ (4t) «M&#T*#i*. 

69. Mfe*)** 68 ff^m^ t%&&M3l 400 - 650T? *>&jj% 1-10 

70. JMfcWfl** 68 mim3F&, *A#.1HSV* 0.1-30 ^BT^^frT 



• • • • • • ••• • 

• •»«»••••• « • 

m • • • • • • • • « 

m # • ■ • -• 

MFL MEL A MFI/MEL 

-j- 500 ^ fc^A*#iM^»awts ^.t^UfcWt-i^JMT 30 

3-6 ^^^Ig^S^^'Jt^^^. 

#(BIEX), ik&^5tltT^^. 1973 #, 4t&^^f-T^^ MFI 
3M5 ( ZSM-5. ZSM-11, ZSM-21), «f-*dM JL^*6-AW****W* 
i^^^yS^ ****rffc (US3756942*>US3845150). 

US4175057 *»US4180689 ^T^-^*^^"-^ MFI ^^4b^J#^ 

Mr, fe^L^J^i^(US4795844), ( EP252705, EP050021 

US4350835 ) A.4jafrfr*i*ifc ( EP120018 EP184927 ). EP252705 

*V0. 5-10*6*4$. ^U^-f I-VIII^4^*^7C^W^ 

jM% fcGa*»MFI ^Z&WcM*ii**J&fr&>> 

^lWi^L4fc^^Ji*^^^A( US4407728 EP215579, 
EP216491. EP224162. EP228267). #^*^fl4fcM.^ 

(US4766265). MFI $;?4M£4btt4#, T^^T^A^^ 
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( P- Meriaudeau ^A, S^. Zeolites: Facts, 

Figures, Future), 1423-1429, 1989; E. S. Shapiro ^A, #^#^flt4fc*J, 
^WftJ^^&^Jj&^tfSPF*.'^ International Symposium on Zeolites as 
Catalysts, Sorbents and Detergent Builders), ^-^^(RFA), 73 jf, 1988). 

-^MftllFI -##6|i-jMbR, — #&£jSn, Ge, In^»Pb^^> 

^H'*fc£rJ|*' / j^U^AlBd^^lbM, -k^'iHf ( EP474536 ). &*Mft 

A^MFL MEL MFI/MEL £6$^, C3-C6 4***£&«*3HW&& 

&4H**&7t**»— #W*f-MFL MEL i& MFI/MEL ^#>6, ##;e#B , M&&#& 
-S^^ ^ M.?^&tim&«lZ4fr-~ft&T MFI. MEL i£ MFI/MEL 

MFI «»X#lttJflfm '&LJl^> US3702886 *fS£«Mfc«f4Mfc**» 
HfbftliMM ZSM-5 *fctt#*it*«yMi«* MFI #^^S-f-^4fc^ 

4Mb4f^-^&tt4Mfc4S6*, MFI tttttt**. *» EP252705 
US4656016 JHH|Mt^*Ufc«*k Jt^TMFI 

£ MEL 3M!t. ««f-^4^«*«*^*t«*^* ZSM- 11 ' *» 
US3709979 #ri£. *««^fW9-fvMt.M MEL |^^-f4MW#4Mfc«i 

M HBL ttaMNWM. *jMHMfc#**<J. Appl. Cryst.) (1984), 17, 
40fr410*f3£. MFI/MEL ******** -ZSM-e. GB1334243 



#fiL m$i£&&m ##&^Mfc^4Mfc«8tt* ^MFI/MEL -b 
ACS*^,398#, 36115 (1989) #r*£. 

^j^500, tfi&fc, #*MSbt*:f- 20, 4£<M=-400. -ftgJjtfJ&tizrSJL 

ftimX&JiXf- 20 te'J-F 200, Vu&lb&Xf- 20, te'J-f" 100. — ^ZJtfc 
^^iC^^^<6A^20^«^f-70, -ftik^f- 20^*^60. 

^^^^^t*^"^^^^^^" 5 "^*- * A **** 

^i^k, ^£tt^4bla^4fe+ mfi 500 *#MU 

-f «> % 500 ^ MFI 

JM^, (ZSM-5) /9pfe&# MFI ^X. 

tfi&fe, /^tf#fcfc^i"20 4a*^500, #i&&> ^'J>^400. —^tit 
^e^^^3^/^^^>(l^-f- 20 W-f" 200, >fti&&&^ 20 W-f 100. 



^^mtem&®£-im&%M.'y 9o%#uwjl«*?- 500 m& mfi # 

X&IZT&j&te US3926782 #r*£#2r>&. tm&%^*} 

M-'y 90%$Uk¥l$.&'b'T 500 otto MFI ^ - ttstmT^fyiftWteS&ytl 

OfT^/SiCfe: 0.07-1.0 
(C^NVSiCV 0.01-1 
Hp/Or^: 10-300 

SiG^/AltAr >5 
NaVSiGfe: 0.6-5 

Off^/SiCfe: 0.1-0.3 
(C^lf/SiCfe: 0.05-0.25 
HjO/OH"^: 20-60 
SiOl/AlA: 50-120 
NaVSiOfe: 1-4 

£7 90%«^6^jL^'J>f- 500 ^ MFI **&*5fcT 

ifcfrW, tfi&ttW^iM^^. 20-200 *J&%ZM. m&4mAT#lfrfr&M 
&J$Jl 90- 130X:, ^t^#^T#^Btf5I^ 3 15 

^#^-fc&5*, &ttf &&^iMOl0 J.160C, 



• • • • •••• 

• ••• • • • ••• 

• • • • • •••• • 

• ••«•••••• • • 

• • • • •••• • • 

• • •••• ••• 

A£ o. 01-10 «%, m^o.i-2fi%tJ«). 

^i^^&^&tol&K. 4&Kr£*m ##*4fcM» Wff^ 
^0. 05-10 «%, >fciM>M.5-4:M%^I. 

o. oi-o. 5 m tMMbM^****. ^«^^.^^>^fcs#>e, 

1" 100-150C-FN& «■ 

400 - 600 TC SjL3JS\m& 1-10 'Mlt. 
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vj&k mm n^^mMjk>k. &&m-4m&%>% 

0.01-0.5 M, *tSi^#>$>6 HJifc 1-24 'Mtf. 
tf)ft£*£.*£it £ itefc^^ 400 - 600 1: iMj£3imm& 1 - 10 <btf. 

*M#JS&7*&JHfc J*«#*#»^to. ^*f*WHMuMwfc 

ftmuzM&M*'**-, TtBaaww**/* * 

4t&£4fcfi*&$;*, ^0.05-10 jtjfc -f£i&l>£ 0. 5-4 ^£%3J3J. 

«ub »^***at**. ***«**fc&fr. at********* 
iMJ— 0.01-0.5 m ttJL4btM*ft. jft«c*^atoax 



&4fc4Sjf*#i.. -f£4fc£*£4fr J§ #>&fim^ttW% 50:50-95:5, tfJ&tb 
% 60:40-90:10. i£j^M^i&£#^JL, Mm%Wb#)$Li&&K> W"® 

MFL MEL i£ MFI/MEL ^&&4fc*M» J.;>'--#i&il 

BJ6^— ^Hfc^iC^, ^^H^SJt^20<a'J-f 500, -ffci&fe, 20 4S'J> 

■f 400. ^^tfJ&tfjzr£& ffr&tttbiM&XT 20 200, jfcOEi&fe 
A'hT 100. 

£/9p&tt*bitJtf- 20 70, tfikf:*?- 60 *h 

teit-ft&Zlttt 3-6 J.!^— 

^Wl-f MFI, MEL i& MFI/MEL jMT&4M&&M-4 r -- 



MXi**-*t&-1- MFI -JMW«A J.!^ 90%«W*Jl**-F 500 

tt^i^UUfl^.^ 90% JU&tef" 500 >m MFI #&#^:#$Mfc*i: 

20. ^"Jtf— WL^£JU*^$&&ttr 20 ^hf- 500, 
-f 400. -^jt^^^^iU, 20 >f£*-f 200, 

'J-f *^"f 100. 

^&£Wi*-Wc&&£, ^M^20 - 90 40-70 M% 

Jfl-f;MU*;*-J*4*« 3-6 Wft*W»T«**f«WWi. roc 

:f:lfc{iL#.^5 M*. 

;MC93#^*;^3UL* 300 - 800X3, >ffc&# 400 - 650t:iCJHj. 0 
-20C>(^)(barg)^^l-10 COSDTit^ftt. 

-^^^il^4t,^A^^t» £^iMP*H&tet, * 0. 1-30 >b$r\ tfifc 
#0.5-10 /hBr^^Bt^CWHSV, (Aftfeffl ' 'M*» 
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^JL#tt#4fc&^^<tr, £&nAHt> -f 300 - 800 1: , 300 
- 700t: SUfcTSfcffc 1 - 24 'J-Ht, o - 10 & ($0 . 

j&*h ^^4fc-5T>^ 300 - 700iC3L&frS.;& 

#0-10 C,(JDTifc*f$£fcl-24'Mlfr. 

Ga-ZSM-5 

#25 ZSM-5^ (PQ^, CBV 3020), -£ Si<yAlA 30 

J.e^£4fcftfl&& -/8 470 ml # GaCNOt^ ■ 9^0 ( 0. 02 M) 3t4T*kML 

& ££^t* -f i20T:T-f* Jt^, ££^t* ^550t3TflWfc5*B*. Ga 

6^^if^-f:^ 2 M%. Ga-ZSM-5 
gifeM 2 

GaNd (0. 4)-ZSM-5 fifrM*- 

$]^ft4&tm%#t&$r% 0.4 «*#4WN, A« 8 g ^S&%&M 1 
t##^ (Ga-ZSM-5) 10ml ^NdCN^a • 01,0*^ (0.02M) 

Bt. # GaNd (0. 4) -ZSM-5 %Jf. 

GaNdQ. 0) -ZSM-5 &3ffl4r 

#MH^Mr****#£*& i. o *t»#MfUN. s g i$r&%im i 

tW* ( Ga-ZSM-5 ) # 10ml ¥j NityOb), ' 9^0 ( 0. 045M) 

&.7k*nft$)#J. TO#^^120t:Ti* #££M^550X:Tifcfc5*Bt. 
t£#^# GaNd(l. 0) -ZSM-5 >M^. 

Ga(i)Nd(0. 4) -ZSM-5 ##J-$- 

#J4HfcfltfW Ga(i)Nd(0.4)-ZSM-5 (4fc#iMf3*$ 0.4 «%), 8 g 
ftjfttt ZSM-5 3M; (PQ S*JC, CBV 3020) * SiOb/AlA^** 30 

JLC^^F^, itBJ GaCN0 3 ) 3 * 9^0 ( 7. 5 ml, 0. 32 M) *t&$t?nk 

ft, Nd(N03) 3 ■ 6^0 ( 10 ml, 0.02 M) &4f&^t. 



ft, tf$L&mMT^m&L(£.£^T i2ox:t). &m#)*-%» 

£ 120T: T-f-^. #££M^550€Til^5 Ga(i)Nd(0.4)- 
ZSM-5;M^. 

Nd-ZSM-5 6fr$»J£- 

Nd-ZSM-5 ^#8g j8f## ZSM-5 (PQ CBV 3020), 

^SiOt/AlA^^SOJLC^^^, lOmltf Nd<NeU 3 #$£&(0.02M) 

i&fr^jfr. ^4"f-i20x:T-f-^4b^, |U&> ££^t* ' -f ssox:T«*5'h 

Ht. Nd 0. 4 Nd-ZSM-5 

jjUfl HZSM-5 6fr l-j£jfr / JE^fe^fe-ffc^- ( ) 

Q^abH- ( # l-XMfrst-tiMy* 40:60 &j& J §:>bWffr&&) 
,|i&i&MJ fl^^W*****H«&JM& ( 

= 710 mm, - 12. 5 mm, *h&-35 mm) &Att$4Mt£iN&fftt. 
^Ufl 4 >h$JPBUL£iL&3&# BtMftPdMEJU*. flL4t^ii5liMSX* (20-40 

jMtt^l^bMT), ;MU8HPLC3l;fc&&60. 

ZSM-5 ( j6fJt#A PQ CBV 3020), £ 

SiVAlaOb^rti^SO. 

&&&& 350- 400 x: 

&1j : 5 
WHSV : 5 g/g/'Mtf 
1- 40:60 w/w 

#3g 40^] (i£^4fc#J^ifit£. 10 ^cm 2 tfi£;&TiM*M^*.# ZSM-5 

( «ii) 4U3J. ^4fc/M$j3ft&# 3-4 cm. ^Jl^M, Otto&fr 400 
x: -f*A*+fc4fc 3-4 *Mtf. 
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4L1 ^ife7iSi*iN$£ML jUt&^frf^vfrfr &&&& 

&2L*Y#im%&) (CufCaX BIEX 

BTEX - BTEX Jft* ( kg ) /flt4WH**J** < kg ) 



4L1 





4.5 


7.5 


17.5 




400 


350 


350 


l - ( % ) 


99.9 


99.9 


99.9 


ftjmmt^ < % ) 


98.5 


88.2 


36.8 


BIEX(«%, ft^H^*) 


15.2 i 


10.7 


8.4 




18.4 


15.9 


13.4 




0.4 


0.6 


1.6 




75.9 


73.4 


44.4 




2.9 


1.3 


0.3 


BTEX $-f*ffi*Jj (kg/kg) 


2.9 


4.2 


8.2 



£JS Ga-ZSM-5 to S£-&J $.3rtoKM2k ( ) 

gjk&J$b 400- 500 1: 
: 5 

WHSV : 10 g/g/'htf 

40:60 w/w 

# 2 g ( ix#L4fcfl];&i§j&& 10 Hi/cnr 2 #^TiS.tf 1 #*M^ 
Ga-ZSM-5 ft%m&#®4t*l$j\ 2(HO 0 Jtt**«*Wff« J# > 51 



n 



$l2 





4.5 


9.5 


14.0 


21.5 


15.5 




400 


400 


400 ! 


500 


500 


l-£###Hfc^(%) 


99.9 


99.9 


99.9 


99. 9 


98.6 


( % ) 


97.6 


87.9 


52.2 


57.0 


0.0 


BTEX ( M*fc*H^&*) 


16,8 


14.2 


11.8 


14.6 


3.3 




21.1 


18.9 


17.1 


17.3 


4.9 


^&*(«%) 


0.4 


1.3 


2.6 


9.4 


19.2 




75.3 


70.7 


49.4 


43.5 


10.3 




0.7 


0.3 


0.4 


2.76 


0.3 


BiniW (kg/kg) 


7.6 


15.1 


20.9 


29.2 


31.3 



j fUB Nd-ZSM-5 ft l-iUS/ SL&£L&ft4tT&&: 

Jf\ "f i&^Wt%\£J*>$k#>W 5 ft3M&#> Nd-ZSM-5 #;6. 

jSL&igjfc 400- 500 x: 

^ : 5 

WHSV : 10 g/g/'Mtf 

1-jX^/jE-^: 40:60 w/w 

f2g ( i&&4&MgJ&±£- 10 -feZcm 2 ttlfc/rTiSJt 3 6^*- 

Nd-ZSM-5^, 20-40 BX.i-tt«#»W l JW ) 51 

Xi&J^L^^lt^^ (81^) ^J5J. 2-3 cm. 

4L3^rfJT^^^^ A^^l^^iC^^. 
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413 





5.5 


9.0 


17.2 


&JLCC ) 


400 


400 


500 


l - j3tffrfi$$H&#- ( % ) 


99.9 


99.9 


92.1 


&M#jm^ ( % ) 


95.3 


73.3 


13.3 


BTEX («%4t*H^*) 


15.0 


13.1 


2.6 




19.0 


18.8 


3.4 




0.8 


1.4 


24.9 




69.8 


60.5 


13.2 




0.4 


1.1 


2.8 


BTEX tkftiijj (kg/kg) 


7.5 


12.8 


18.0 



iftfr&%m$mtMM£3ffe£#ifr% #*J^500TCT, ftM.Vt&&&At. 



£J% GaNd(0. 4)-ZSM-5#I jEjfcSt^4fc^- 

mT&&J&&)$M>M, p|>^^j2^*J^GaNd(0.4)-ZSM-5#^. 

gj&'&jMj 400-500TC 
' M : 5 

WHSV : 10 g/g/'h&t 
l-j^/jt^*fc 40:60 w/w 

# 2 g ( *Wb^JUi*WE. 10 «fe/cnP #>&;$TZM 2 6**M^ 

GaNd(0.4)-ZSM-5 #^9fJMf-^^*# 20-40 B A-ftf «*»ff 

3)<Hr) SI^l^HdO^H^Kr^ 2-3 cm. 

&JUl3U$\, 400X2 ^fL*L*t 5fr«S 3-4 



13 



4L4 





5.5 


9.0 


17.2 


31.2 


36.2 


&JL ( TC ) 


400 


400 


400 


500 


500 


1 - ( % ) 


99.9 


99.9 


99.9 


99.9 


99.9 




92.7 


86.5 


72.5 


84.8 


48.3 


BTEX 


17.7 


16.2 


14.1 


21.8 


14.4 




22.8 


21.5 


18.8 


25.1 


17.6 




0.6 


0.7 


1.3 


3.7 


8.5 




69.9 


66.5 


60.0 


59.2 


40.7 




0.7 


1.3 


1.4 


1.5 


0.8 


BTEX^jSt* (kg/kg) 


8.7 


14,1 


25.2 


40.7 


48.4 



JvlR&tttfitwmteib, *JL*mWm& 40ox:^ soot: At^tfe*** 



io 

6aNd(l. 0)-ZSM-5 6ft 
ft T&T&ittW&ffl£*>&&W 3 *fi&W4H$ GaNd(l. 0)-ZSM-5 

400- 500 X: 

JBLjj : 5 

WHSV : 10 g/g/'Mtf 

Jt-XM; 40:60 w/w 

#2 g mm t&iwauu&ui 10 -fe/cm 2 tfj&jjTj&fi 3 xm*. 

GaNd(1.0)-ZSM-5 #^Nf^^*^T 20-40 BX.-*«**#*# 

£|J#) ^lAJlI^ll^^ft'^Jir (Wii) #4t/M*S£&$ 2-3 cm. 
immfr 400 X: -fH^att^ 3-4 *&t. 
^5^ifcT«^^^*, 4l«-^4li^«^^.*^^. 
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&5 





5.5 


9.0 


17.2 


24.2 


31.2 


sjl ( "c ) 


400 


400 


400 


500 


500 




99.9 


99.9 


99.9 


99.9 


99.9 


( % ) 


92.8 


87.6 


46.9 


88.2 


36.0 


btex ( *4%>Hi*H L &*) 


15.4 


16.9 


11.0 


23.2 


15.2 




19.5 


22.2 


15.1 


25.6 


18.1 




2.2 


1.0 


1.6 


2.5 


5.0 




6a 9 


65.9 


49.0 


62.0 


35.2 


JUl&*<*4*) 


1.3 


1.5 


0.7 


1.3 


1.1 


BTEX i-f-ifoj] (kg/kg) 


7.8 


13.1 


23.1 


31.1 


42.7 



GaNdft). 4)-ZSM-5 jEj$M&fa4tT&& 
m T&i&&#J&K>fflj&*>£&W 2 #p£#J4-# GaNd (0. 4)-ZSM-5 

gjk'gJb 350-^75 x: 

: 5 

WHSV : 1-2 g/g/'hBt 
l-#j$/SL£M; 40:60 w/w 

#3g mm ( &MLM£J&££. 10 «t<W ¥jB.j]TJBLfi 2 #3M^ 

Wtti GaNd(0.4)-ZSM-5 ifrX, #^J^f-#^*^" 20-40 iX.^«^# 
Mtfj) ?|AJ»)^L||^^»t'li^ (Sji) 4&4b/M^>&# 3-4 cm. 

400TC ^H^t^ 3 - 4 *Bt. 
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4L6 





17.5 


41.5 


69.5 


93.5 


136.5 


177.5 


185 


WKSV ('M*T) 


2 


1 


1 1 


1 


1 


1 


1 




350 


350 


375 


400 


425 


450 


475 


i-/fc##4WM%) 


99. 9 


99. 9 


99. 9 


99.9 


99. 9 


99.9 


99.9 




85.4 


72.0 


81.4 


90.7 


91.5 


88.0 


75.3 


BTEX(t:*%*8Jttf-^*) 


13.1 


16.5 


20.5 


21.8 


28.9 


25.6 


24 6 


( M%) 


19.6 


25.5 


28.4 


29. 1 


36. 9 


61. 9 






0.7 


1.2 


1.2 


1.1 


1.4 


2.6 


3.3 




68.1 


47.9 


54.6 


57.4 


4a 2 


53.3 


48.9 




0.4 


3.3 


1.2 


2.6 


3.9 


1.8 


1.2 


BTEXi/ 1 ^ (kg/kg) 


5.3 


10.5 


16.8 


23.3 


34.6 


47.3 


49.6 



jfe&M 12 

%J% GaNdCO. 4)-ZSM-5 Jtjfcfe^fe^^ ( 60 

gj&'&Jb 350-475C 

WHSV : 1 g/g/'M*fr 

60:40 w/w 

# 3 g 4&ftyN ( &ffltM&mt& 10 "fc/cm 2 ttjB^TAJt 2 
GaNd(0.4)-ZSM-5 #^^#^^^T 20-40 BX.-**MWU6# 

«*b^400t;f-fL^t^3-4^Bt. 



16 



4L7 





24.5 


48.5 


72.5 


96.5 


132.3 


139.3 


WHSV ('h&T 1 ) 


1 


1 


1 


1 


1 


1 


^(t: ) 


350 


375 


400 


425 


450 


475 


l-J5tfw#«^M%) 


99.9 


99.9 


99.9 


99.9 


99.9 


99.9 




81.3 


93.4 


93.1 


97.2 


94.5 


90.0 


BTEX (:M**8*t^&*) 


21.8 


30.1 


27.2 


39.7 


29.8 


25.8 




31.1 


42.0 


35.2 


48. 1 


35.6 


31.5 




1.4 


0.6 


0.9 


0.7 


1.7 


2.3 




51.0 


47.0 


53.5 


41.4 


54.6 


53.8 




3.8 


2.2 


4.0 


4.6 


2.7 


5.5 


BTEX ^-f^i&fj (kg/kg) 


9.0 


18.5 


26. 7 


38.2 


51.3 


52.7 



&fefrll3 

GaLaft). 4)-ZSM~5 tfj®4&- 

0. 4 ^^mm^MA.^ 8 g 1 ( Ga-ZSM-5 ) 

12 ml #J LaCNOtPa • 6H20 *3l#t C 0. 015 M) 3&fr%L7k*&®£' 
ift. ^4fc^*^120t:T^ ^**<Lt-f 550TJT«ft5'W. 
GaLa(0. 4) -ZSM-5 %J*. 
14 

GaLa(0. 4)-ZSM^5 #) 1-jSift/ SLfj^^^t^M 

m T&W^&KM3d*>%&to 13 fi&M4Wl GaLa(0. 4)-ZSM-5 ifrX. 

£j&3jfc- 425-500 C 
^ : 5 C(40 
WHSV : 1 g/g/'btf 
\-jm/SS-&&. 60:40 w/w 

#3g #4fc*J ( *fc4b*! JUftStt 10 "fe/cm 2 &jJ&j]TJ&fi 13 *W , 

GaLa(0.4)-ZSM-5 3M, #^Jhfr^#*^T 20-40 BX^ttMMB 
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£8 





24.5 


48.5 


72.5 


96.5 


WHSV ('M^ 1 ) 


1.25 


1.25 


1. 25 


1.25 




425 


450 


475 


500 


1 - jfcW*Hfc^ ( % ) 


99.9 


99.9 


99.9 


99. 9 


(•%) 


90.1 


85.4 


95.5 


96.3 


btex (M*te**-J-&*) 


33.2 


44.8 


48.5 


50.7 




39.7 


52.5 


54.0 


54.8 




2.7 


0.7 


0.4 


0.6 




41.0 


19.2 


30.2 


25.1 




8.0 


16.0 


9.1 


13.4 


BTEX $Lf L $tJ] (kg/kg) 


13.8 


26.6 


40.8 


55.8 



&&fr)15 

GaNd(0.4)-ZSK-5 l-jfo» / SEKgL^faKiSM 
m T&&J^WLM3U*>$:im 2 *fS£*MM* GeM (0. 4)-ZSM-5 sm;. 

425-500X: 
B.^/ : 5 &C£) 
• WHSV : 1 g/g/'Mtf 
l-j&M/ SB.JSJ& 60:40 w/w 

# 3 g ^L-ttS^J ( ftff*jlU*tt 10 "Vcm 2 «0 JL^TJBJi 2 
GaLa(0.4)-ZSM-5 #«9*#tf**A4r 20-40 RXitWMI 

fjfi*) ^?^\JUL%ihft&Vk ! &%ifc ^J- flt4t^SPiy& 3-4 on. 

fejsLjsLJLiK, *#Jt^400t:-fJR.*Latt^fc3-4'hBj-. 

4L9 7ifU8 **M 15 ^fjut##4*^:fr^*ftwfr*****- 
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4*. 9 





24.5 


72.5 


9a 5 


102.5 


WHSV OMI^ 1 ) 


1.25 


1.25 


1.25 ! 


1.25 




425 


450 


475 


500 


i-#*fr##4MM%) 


99.9 


99.9 ! 


99. 9 


99.9 


&M>tfjmt$- ( % ) 


98.9 


99.5 


99.4 


98.3 


BTEX ( «%*i*t^&:f:) 


40.7 


43.8 


43.4 


42.4 




47.2 


49.4 


48.0 


46.4 


***** (•***) 


0.3 


0.4 


0.5 


0.6 




42.1 


39.4 


41.4 


46.4 


&£:&*<«%) 


6.3 


6.6 


6.7 


9.2 


BTEX ^Lf-^Lfj (kg/kg) 


10.8 


37.8 


51.1 


54.3 



i6 

GaNd (0. 4) Re-ZSM-5 6fr#l-6- 

0. 4 0. 5 ££%tii*'fbffl£#t 13 g 

#<)2##i& (GaNd(0.4)-ZSM-5) 15 ml # ReCl 3 ( 0. 023 

M) 110T3T-1* 550t:T# 

& 5 'hN". GaNd(0. 4) Re-ZSM-5 %Jfi. 

17 

jlUfl GaNdft). 4) Re-ZSM-5 1-jKifr/ SLj&M&fait&M: 

f-*^U^Wb*J 16 #r*&N4-tf GaNd (0. 4) Re-ZSM-5 

^.S^: 425-500X3 
: 5 

WHSV : 1. 25 g/g/'h&fr 
1-;X*/ 60:40 w/w 

# 3 g #4b*J ( i£#4fc#J4LiI*t£ 10 "fc/cm 2 tfjJ&jjTJ&X 2 
GaNd (0.4) Re-ZSM-5 20-40 BX.-H***^ 
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4. 10 &&7&M%*m 17 ^rF|L^^4fc#J^^ff^^^ 



>M0 





24.5 


72.5 


114.0 


138.0 


WHSV ('h&T 1 ) 


1.25 


1.25 


1.25 


1.25 


^("C ) 


425 


450 


475 


500 




99.9 


99.9 


99.9 


99. 9 


/JM&tt^Hfc^ ( % ) 


96.4 


99.0 


95. 7 


96.3 


™<*I*fe*i-f-&*> 


46.7 


47.7 


47.7 


49.1 




53.8 


54.0 


52.0 


52.8 


#*£&:!:(»%) 


0.4 


0.2 


0.6 


1.1 


(;£«%) 


31.0 


32.5 


35.0 


35.1 




8.4 


8.0 


6.6 


5.5 


BTCX (kg/kg) 


14.4 


40.9 


63.0 


77.8 



GaTRCO. 4)-ZSM-5 

0. 4 iL^hXlWcM&y* 10 g 1ft&%im 1 ( Ga- 

ZSM-5)i&^>^, 16«lt^*aig#J*U*M*#*a2^«*B^ 
fb*m^ffik&*nM&to. yft±*m&T&£^jO : Pmfr'- La(37.2«%K 
Nd (10.8 Ce (7.3 :T:f%)*»Pr (4.5 Wfc*j*#f- HOtJT 

^-m. #££^t1^550T:T#b&5'hBt. W8r&VX GaTR(0. 4)-ZSM-5 $Jf. 
19 

JEJ8 GaTO(0.4)-ZSM-5 ft 1-^/jE-j^^fe ^i^ ( 1-&Jfcfr 60 

# fvMUMMWH. ^>£^J 18 flfifctt*** GaTR(0. 4)-ZSI*-5 

425-500 X: 
^ : 5 C>0&) 
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WHSV : 1. 25 g/g/'Mtf" 
l-$j$/SL$tf; 60:40 w/w 

# 3 g ( ikmtM£jm&- 10 "Vcm 2 tfiMjTiM &&*J 18 &J& 

;M*tf GaTR(0.4)-ZSM-5 #>5, #*HfJWH*#**^T 20-40 

5|AJ'J^^^lt'^Jt (8i*> 4£ffc/M$S^£jfc 3-4 cm. 



4t ii ^* i&m 19 # iiut^4b#i^^ffiaH***. 
;Ml , , 





24.5 


48.5 


79.5 


102.5 


WHSV OW 1 ) 


1.25 


1.25 


1.25 


1.25 


( x: ) 


425 


450 


475 


500 


i-^W#ffc#.(%) 


99.9 


99.9 


99.9 


99.9 


jX£t#4Hfc^ ( % ) 


98.3 


97.6 


94.3 


95.6 




39.0 


41.0 


42.0 


43.8 




46.0 


47.3 


47.7 


49.0 


(:M%> 


0.5 


0.4 


1.1 


1.3 




36.2 


36.9 


37.0 


36.6 




10.3 


10.1 


8.0 


7.7 


BTEX^-A&J* (kg/kg) 


11.1 


23.6 


41.4 


53.6 



&&fr)20 

*]4H£#.A, JL&3096.0 g*t#J*3£#84.4 gtt A1 2 (S0 4 ) 3 «16H2(X 327.6 
g &4fc^4M&f* 984. 0 gtt&fbftfc ZJz, *»A. 220.0 g#96 ir¥*&&. W 
frgStLB, 2808 g>»£i&#J (27 M% SiOfe, 8 iL&ktfj N^O) *»4480 g 

tt***^£fl£JSL.rt, 100CS^frTA4fc 10 A, 65 */^#>@l$ 

luteal, AMpiL^^ ^$&S*i4fr#, i&*b£*t*fr 

^550TCT^5^Bt. 4Mb il^ ^Sk#*tSL, ##A^t^ 
&M. *gJm&f>\#)ft&&&&#> SiOfe/Al/X, «ft***t* 76. 5. 
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£b a=20.1241(27)A, b=19. 9184(24) A, c=13.4035(17)A, V=5372.7(28)A 3 , 
fc&tfj-fj&VL-f&fo Scherrer 280A. £ TEM ^#f*h 

200 - 500A ® 1 TEM ( ^bt 40000 

90%^I«*4-a^.37-1000 A4Jfl, -f-*& JL## 480A. 

# 20 g tW**W*M. *J8 GaflO^ 20 ml, 0. 43 

M) **ift&4Mi Nd(N03) 3 • 6^ (20 ml, 0.023 M) tf^fc&^f^. 

^Wattf^t^tf 120TJTX 

m&&> *rm#l SiCt/AlA 76. 5, Ga 3. 17 % 

5%, NdttjMf3~I:3ro.3i«%. 

jfUfl 99. 6 g # A1 2 (S0 4 ) 3 *16H 2 0 ^ 213. 3g« H,S0 4 g ( 96 «%), 
20. |fc^^2SUMrS&S>tt#A, * SiVAlA tt#fc>t:KF 65.8. £ XRD 
^#fBt, jO&i*/*^***. MFI ##^*#T^ 
a=20. 1232(29) A, b=19.9155(26)A, c=13. 40045(18)A, V=6370.4(29)A 3 , 
Mtt+J*/^*** Scherrer 245 A. £ TEM 

200 - 5ooa &&&m%um. 

#20 gH3&mMt»Nf«IM#^. 21 
Ga(N03) 3 • 9^0 *^>et (40 ml, 0.22 M) ****** Nd^), ■ S^O 
(38 ml, 0.013 M tf*4W*4t*+, Gb ****** 2. 73 * *%, 

Nd 0. 44 

24 
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£j£&5fcWt, ZSM-5 (PQ CBV 3020), C,^ 

&2UMffifc3£, loo - looo A4Li3j^ B B 8 ^r^.^, 

JL-g-f i$Krj-&m Scherrer jL^i& 505 A. 2000 

Hrt****JMUWL ^8.5%^^WMPoUt^t^l«^S( JL#'M^500A). 
JLtf-f-^i.^ 1790A. 9 2 ^iti##i*#&tt TEM .g.|SU8U ( ifc*. 40000 te), 
T«Ml*WJL«'*-r 500A #&#»^#,&, ^Bt, ^^20(8 

# 20 g &/8 GaCNO^ ■ 9^0 (20 ml, 0.43 M) ^ 
%ti&ft, Nd(N03) 3 ' 61^0 *&$L (20 ml, 0.023 M) 
£#^7fr^J3], Jftflt>ffsm#^«*t3S(^^t-f 120TCT). 

>£, 120T3T*frm 550T?T#Ufc 5 <M»t. ^ 

itt#|ij^, ^.^^SKl/A^Ob^^^S^l, Ga 2. 96 

Nd tf&*f^I:;$ o. 23 ^^%. 

Cg^SSbH" ( # l-A#^Jtjj^^ 60:40 60**^^^) 

>®.= 710mm, F>3#~12.5 mm, ^ = 35 mm) £Dktt £JS&M-:Mt##. 

4 ^^3^3tS>M^^®^^^^^- (20 
- 40 n ) tt#*M*3>X#, #ieitit4MMr ( ) AjfcftlttSW ( *i 

&*#;*#>MP (S^r 5^C) 4pd»£iiMfI, 3^ifr*L#i. 

# ^ib^^^4fc*J^M^^ 21 *f*MH*flL4bffl. 

^3L&: 450X: 

JBL^ : 5.7 

WHSV : 1. 25 g/g/'Mtf 

l-j5U$/ jE-/£*fc 60:40 w/w 



23 



# 3. 07 g mtM ( i&$L4tMj&m& 10 ¥tMTM 21 6* 

tt4Mt£ 400 TC -f ItA&t 3-4 'MH". 

®3^A BTEX Z^M^T^) ^*t^t<iL ( 

&gfc#)26 

500C ( £<4HHfc2i$M»ift£.) 

: 5.7 &C£) 
WHSV : 1.25 g/g/'M* 
l-^/i&fe 60:40 w/w 

# 3. 07 g WcM ( *Wfc«l*«ME. 10 «Vcm 2 itfiM/TZM 21 
#^^L«ift^b, 20-40 aXrt^ML«ff^4») 51^ 
$J£j& W ( H** ) #4fc/M$3MLfc 2 - 3 an. >&&^if , 
tt4Mt& 400t: ^jMUfct 3 - 4 'Mtf. 

4Jt4hft*N-« (t.o.s., 'MHO >^&ii^t^.#W. 
27 

WHSV Tflj JLjfc^^-fc^fer 
£7*&ILVcM4SL3i&tt4&T1*&fa £ WHSV *A*-iTit**«^ 

500 x: (£4MH£3^^t*£3.) 
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Bij) : 5.7 
WHSV : 4 g/g/'Mtf 

SLfkM; 60:40 w/w 

# 3. 10 g 4£4fc#J ( &WZM£J&&£ 10 «t/cm 2 ^A^TiBUt 21 
^;^fc#4fci*£4&, #^Jhfr#^*# 20-40 9X^**Ui&#fJtt) 
$j£jLm#jmJMH&#lJ$ ( 4LIbJ. 4£4UM*5£&# 2 - 3 cm. 
i£4MS">fc 400t: f-fjifr+f&b 3-4 'Mtf. 

95^ BTEX #)tjLi$4m ( ^^iM9Xti"^ll*.rfJ*b^^*^-r ), 

^BUH^N-fl ( t. o. s . , >Ht)#2t£, MJUHMtltlfM. (*■) 

28 

te^friij WHSV T# 1-jfcft/ iE.jfcjt^>fc^Cfer 

isL&S^: 500TC (£^MH£&i±^tte3:) 
^ : 5.7 
WHSV : 4 g/g/'Mlfr 

60:40 w/w 

# 3. 10 g #4fc#J ( 10 «fe/cm 2 ttftfcTAfi 21 
#>|t*Wfc&£4b, #^JNf^^^T 20-40 B/L^#S^i«tffJ>|tt) 5pv 
f«|^^^>&»t'li#J§r(^i) ^|SJ. ^^^^Hr2-3cm. £jSU£4Ltr, 
iMMt& 400 TC i^U&t 3-4 <W. 

©5^ifeBTEX#jM^<M:r:f^ ^ 
^JUHR*IH-PQ (t.o.s., *Bt) >W&&ii^t&##. (^a) 

S 5 t^tfc T btex ( ^J^^axt^-^^tb^^^^ 

-T), ^*^^27^28^^T^00C^WHSV^ 'h^^Tdt^^ 

^*^21^4fc^m4fc-a^^^24^4fc^^flt 
4fc*titt£. t. o. s. 4t{M.>bT 50 'hfftBfctytefclltt, t. o. s. &$Lfcf- 50 



25 



T»S«UfcN, xtf^jSJtf t.o.s.lfcte, £4M^&g^3JL*£K F*J, 



^12 







mm 








&&fc|23 


At 


T ( "C ). 




BTEX^ 










0-50 


425 


48 


52 


50-80 


450 


49 


56 


80-100 


475 


48.5 


58 


100-140 


500 


45 


59 


140-160 


525 


21 


60 


160-180 


550 




59 


180-200 


575 




35 
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